Input-output organization of the rostral part of the dorsal premotor cortex, with special reference to its corticostriatal projection.
Until recently, little was known about the rostral part of the dorsal premotor cortex (PMdr). In the present study, somatotopical representations of the PMdr were electrophysiologically identified in the macaque monkey, and the distribution of corticostriatal input from the forelimb region of the PMdr was analyzed in relation to its thalamocortical and intracortical (with the frontal lobe) connections. Results have revealed that (1) the forelimb is represented predominantly in the PMdr, while only a few sites representing other body parts are distributed as embedded within the forelimb representation; (2) the corticostriatal input zone is located in the striatal cell bridges and their surroundings; (3) the cells of origin of the thalamocortical projections to the PMdr are located mainly in the parvicellular division of the ventroanterior nucleus, the oral divison of the ventrolateral nucleus, area X, the caudal divison of the ventrolateral nucleus, the mediodorsal nucleus, and the intralaminar nuclear group; (4) the PMdr is interconnected primarily with higher-order motor-related areas and dorsal area 46. These data indicate that the input-output pattern of the PMdr resembles those of the presupplementary motor area and the rostral cingulate motor area, and that the PMdr may play critical roles in higher-order motor functions.